ignored.
The primary object of the radiologist should be to extract every atom of accurate information from his examination and to pass the findings on to those concerned in a clear and concise form-his films being used simply to demonstrate and record the evidence on which he has based his diagnosis. It follows that he must have at his command the highest technical skill in addition to experience.
Radiological errors are of two types-those of affirmation and those of negation, the greater and commoner of these being those of affirmation, for here the discovery of a lesion which is non-existent frequently leads to the carrying out of an unnecessary operation.
The sin of affirmation is one of inexperience and unfamiliarity with the numerous radiographic pitfalls.
In this country, Dr. MacIntyre of Glasgow was the first to publish the fact that renal calculi could be detected radiographically. Since then, many a perfectly good kidney has been explored unnecessarily, on account of a shadow appearing radiographically to be a renal calculus. To-day any opacity can-and in fact MAR.-UROL. 1 must-be proved to be either intraor extra-renal in origin. I will later indicate a method by which it is possible to prove whether or no a shadow is of renal origin, and so reduce the possibility of mistakes.
I consider this particular examination, where the object is to show the shadow of a soft tissue organ-the kidney-against a background of almost equal density, namely, muscles of the back, to be one that demands precise technique, for the margin of error is small. Faulty preparation, any movement of the patient or tube, incorrect exposure or development of the film-and the renal outline will be looked for in vain. From a host of minor details I will mention two which I consider essential:
(1) Efficient clearance of the bowel of feces, flatus and fluid.
(2) Efficient abdominal compression by means of the "sugar-loaf " cushion which I have designed especially for this purpose. It is a common error to think that full abdominal compression, even if efficiently applied, results in the complete immobilization of the kidney. Actually, compression applied over a kidney, normal in size and position, in no way restricts its respiratory excursion. Why, therefore, do I stress the importance of compression ? The answer will be obvious if the effect of pressure on the abdomen is observed under the fluorescent screen. There will be noted a definite clearing of the field, with an increase of shadow values, probably explained by the emptying of blood-vessels and displacement of the intestines, or their contents, by the pressure.
Extra fine detail is obtainable if each kidney is radiographed separately, and this method should be used if the suprarenal gland is to be demonstrated.
DIAGNOSIS.
To be able to state definitely that-both kidneys can be seen radiographically to be normal in position, shape, and size, is often of value. The information that the patient has radiographically only one kidney at once suggests the possibility of this being a solitary organ, or that its fellow is in some abnormal position.
Or again, take a case in which the kidney on one side is obviously badly disorganized, possibly containing calculi and pus, and its surgical removal is probable-the presence and condition of the remaining kidney becomes one of vital importance, and should be ascertained in spite of other methods that may be used to find the functioning index.
To be in a position to appreciate any pathological alteration in shape or size of the kidney, it is necessary to be familiar with the various types of kidney, which, while differing from the average shape, are yet merely varieties of the normal and of no pathological significance.
I recognize three types: the globular, the elongated, and the lobular. The globular is a rounded type, nearly as broad as it is long-a type that may easily be misinterpreted as enlargement. As the name implies, the elongated is a long and narrow kidney. The lobular type has a wavy outline, a reversion to the early or developmental stage. It is occasionally met with in the-early stages of hydronephrosis. Personally, I always expect other congenital abnormalities with this type of kidney-such as an abnormal blood-vessel, valvular folds in the ureter, etc., which are frequently found in conjunction with it, or even faulty development of the skeleton, as, for exanple,a partial spina bifida, a condition met with in relation to the fifth lumbar vertebra. Any two of these types may be present in the same patient, irrespective of the build or make-up of the individual.
The position of the kidneys is somewhat variable, and the respiratory excursion of the kidney also shows an individual variability. In some cases the alteration in position between inspiration and expiration is only an inch, while in others, especially in those trained in singing, the excursion may reach three inches. Use is made of this respiratory excursion for the localization of opacities. Whilst a slightly restricted respiratory excursion is of no pathological significance, an entire absence of movement would indicate fixation by adhesions due to perinephritis. As already mentioned, the actual degree of movement is variable in different individuals, but the mechanism is the same. Thus it is seen that the downward displacement of the diaphragm by inspiration depresses the liver or spleen, as the case may be. This pressure is in turn conveyed to the upper pole of the kidney. While the kidney now travels down as a whole, the lower pole swings outwards; this is the effect of pressure being exercised on the upper pole in a downward and inward direction. There is also a rotatory movement of the organ, bringing the renal pelvis forward; this movement, however, is not so important.
Kidneys abnormal in size.-It is not always an easy matter to decide when a kidney has actually passed the normal limits, in respect to size.
In children, the kidneys always appear on the film large in proportion to the size of the child and may erroneously suggest enlargement. This is explained, I believe, by the fact that development of the kidney is normally in advance of the rest of the body.
Hypertrophy. Uniform enlargement-that is, when the kidney is enlarged but ratains its shape-is met with in hypertrophy, when the opposite organ, for some reason, has ceased to function or is absent.
Syphilitic kidney.-The diagnostic feature is an increased density as well as of -size of the whole organ.
Hydronephrosis.-In the early stages-no alteration in size or shape is detected. Continued " back pressure" will eventually result in a general enlargement, often acco'mpanied by lobulation, that is, a rever'sion to its'developmnental shape.
Pyonephrosis. -The diagnostic sign of pyonephrosis is the detection of pus shadows in an enlarged kidney. The shadow cast by pus has a definite character and is quite distinct from that cast by calculi.
A local bulging of the renal outline may indicate either a local hydronephrosiscyst-or new growth, but without accessory methods of examination these cannot be differentiated.
Atrophic kidney.-A small atrophic kidney is seldom met with. As previously mentioned, the elongated type of normal kidney may erroneously suggest a functionless organ. If the kidney shadow is small, the cause is either congenital or acquired, usually being the result of renal tuberculosis. The most practical use to which the demonstration of the renal silhouette can be put is in those cases in which nondescript ill-formed opacities are present.
Formerly, when the position of the organ could not be determined, it was only possible to guess whether a given shadow was of renal origin, the correctness of the guess being dependent on the experience of the radiologist. It is obvious that if there is no indication as to where the kidney lies, the relation of the opacity to it is problematical.
Visualizing the organ, however, now makes it possible to determine whether the opacity is outside or within its limits, but even then, if it is located over the renal -shadow, there is nothing to iridicate whether the opacity is in front, behind or actually in the kidney. Shadows cast by calcareous glands, gallstones, opacities in the intestines, pills, -even a pancreatic calculus or a wart on the skin of the back, etc., may mimic rena -calculi to a remarkable degree.
It was to obviate this source of error that about ten years ago I devised a method -by which it was possible to prove definitely whether any given opacity was related to the kidney. This method has saved me from many an erroneous deduction. For the want of a better term, I have called it " renal localization." It is a means of determining whether an opacity, however insignificant, is extraor intra-renal, and this without the employment of any special apparatus. It is based on the assumption that " any opacity seen radiographically within the limits of the kidney outline must be of renal origin, if its respiratory excursion is equal to that of the kidney in extent and direction."
It will be understood, therefore, that the essential requirements are the demonstration of the kidney and the production of two radiographs, one taken at full inspiration and the second at full expiration.
No special apparatus or changing box is necessary for this, as the position of the film in all renal work should be standardized. These two radiographs are now placed side by side in the viewing box. It is at once obvious that the kidney is at its lowest level on the inspiratory radiograph.
Let us again study the respiratory excursion of the kidney, and at the same time watch the movement of an opacity in relation to it.
If we assume, in the first instance, that the shadow is not of renal origin, it will be noted, on comparing the two radiographs, that it has either " wandered " right off the kidney shadow, or, at any rate, has not kept its relative position.
In the second example, assuming the opacity to be of renal origin, it will be noted that it conforms to all and every movement of the kidney and always retains the same relation to it. In other words, its position in the kidney remains unaltered, whatever may be the movements of the kidney itself.
This method has proved its practical utility time after time, more especially in the early diagnosis of renal tuberculosis, when the only radiographic evidence will be a minute ill-defined shadow, which is often passed over as of no diagnostic significance. If, however, this can be located without any doubt, in the kidney itself, it at once becomes of importance and is, in fact, the key to the diagnosis.
It is often stated that the radiological examination cannot reveal renal tuberculosis in its early stage; the reason is that though the evidence is frequently in the radiograph, it remains unrecognized.
Another type of case in which the method is of value is that in, which gallstones are present. lt is not always safe to rely for diagnosis on the shape or density of the gallstones, as renal calculi occasionally give shadows indistinguishable from them. The radiograph, taken laterally, as advocated by some workers to assist the differential diagnosis, will be found of little practical value.
Several substances, such as potassium iodide, given orally, have been tried, with the object of increasing the density of the renal cortex, and, if possible, to outline the renal pelvis. While this is certainly accomplished by the intravenous injection of uroselectan or abridol, such a method cannot be used as a routine in every case. It would be a great advance in renography if some such non-toxic substance could be given orally to accomplish this.
Let me, in conclusion, make it quite clear that guesswork diagnosis in radiology, especially in determining the nature of opacities in the renal area, must be eliminated, and replaced by the more scientific and accurate methods now available.
DicU8ssion.-Mr. JOHN EVERIDGE said that Dr. Scott had brought out important points-Many urologists were accustomed to localizing stones, and interpreting many of the pathological signs in the kidney by pyelography, and Dr. Scott now reminded them that finding by X-rays the outline of the kidney, in itself, demonstrated many of the pathological lesions.
As to localization of stones by the method just described, one felt that in some cases the kidney was fixed, owing to perinephritis; in these cases the method would not be so satisfyingand complete as by pyelography.
He made it a routine, in cases of " 9 stone," invariably to localize by pyelography, i.e., before attempting to remove a stone. Intravenous pyelography was now being used a good deal by urologists, and it was found to be very valuable.
Mr. FRANK JEANS said he agreed that the radiographer should not be regarded as a mllere photographer. He thought that the surgeon who went against the opinion of the radiographer as to the presence or absence of stone, was asking for trouble. Years ago Mr. Thurstan Holland reached an accuracy of interpretation with 1 error in 200; it was probably now about 1 in 500. Even when the interpretation proved erroneous it was difficult to know whether the fault was the radiologist's or the surgeon's; sometimes it was the surgeon's.
Dr. E. J. H. ROTH said that one was not justified in assuming that, because the shadow of a body moved with the kidney, that body was necessarily in the kidney substance. There were a number of shadows which moved during the cycle of the kidney excursions, sach as a calcified gland adherent to the kidney, or a perinephritic abscess, whilst, on the other hand, a floating calculus lying in the renal pelvis might be stationary in relationship to space as the kidney moved downwards. He had seen a number of errors arise from this apparently confirmatory procedure. The taking of a lateral radiogram, possibly with pyelography and stereoscopic radiography, was the most important method of localization of a doubtful shadow in the renal area.
The preparation of a patient for radiological examinatioi of the urinary tract always presented some difficulty, anid that difficulty was perhaps accentuated if morphine or some other drug had been administered. Castor oil was a good cathartic, but was apt to leave a quantity of gas in the colon. The partial retention of an enema was a more frequent occurrence than perhaps the radiologist realized. He (the speaker) thought that the best method of preparation was to give the patient a vegetable laxative on two successive evenings previous to the X-ray examination, and perhaps also to cut down the carbohydrate intake.
He did not think a radiologist should say that a kidney was normal in shape, size and position; the size and shape of a kidney could be only assessed if the radiograms had been taken at a distance of five feet, so that all distortion was eliminated, as in modern chest work. In the kidney region that was a difficult technical matter.
In the location of the kidney, compression was apt to be a matter of difficulty; unless patients were examined while in the erect posture, he did not think opinions as to the position of the kidney could be of very great value. He had found it easier to obtain a good renal outline in stout patients than it was in thin patients, and he thought the reason was that the stout person had imiore perinephric fat, which acted as a contrast medium to the kidney.
Radiography, was progressive, and that made one think of the possibility of the patient coming first to the radiologist for a diagnosis and then being sent by him to the urologist for treatment. The radiologist, however, was dealing with shadows, and in the case of doubtful shadows he could only give his opinion on appearances. He could not furnish a diagnosis; only by acting as a link in the clinical chain could the radiologist contribute to the best interests of the patient.
Mr. E. W. RICHES said that he would like to hear more about the preparation of the patient before the examination. Members had heard some of the methods usually tried, but still it was found that many radiograms were spoiled by the presence of gas in the bowel. It was usual to get better radiographs from out-patients than from in-patients, as the former were ambulant and active and there was less tendency for gas and fluids to accumulate and stagnate. In both classes of patient some improvement, from the point of view of the radiograph, could be brought about by giving charcoal on the night before.
Diagnosis by the method of noting the relative mobility of the kidney depended on seeing the kidney outline, therefore the due preparation of the patient became increasingly important. One did not always see the kidney outline as well as it was shown in Dr. Scott's series, and he would like to know what method of preparation Dr. Scott had employed in obtaining his renal skiagrams.
The effect of guess-work, even on the part of the radiologist, was seen sometimes. Not long ago he (Mr. Riches) had had such a case, which terminated fortunately. A patient had had right,sided renal colic, and on cystoscopy, blood was seen coming from the right side. The skiagram showed a shadow apparently in the upper pole of the kidney, which moved with the kidney and was reported to be a renal calculus. He explored the kidney, but could not find any calculus. There was, however, a small depression on the surface of the kidney, yellowish in colour, and hence he thought he was dealing with a tuberculous kidney, and accordingly took it out. On cutting it open, he found a very early hypernephroma. During the patient's convalescence another skiagram was taken, and the shadow was still there; he did not know what it represented.
Mr. CYRIL A. R. NITCH said that he was glad to hear Dr. Scott emphasize the importance of remembering that moles sometimes cast shadows; he had himself seen three cases in which a pigmented mole on the back projected a shadow in the renal area in patients who were being examined for suspected stone.
With regard to the localization of stone in the kidney, and the determination whether a shadow in the renal area was that of a stone in the kidney, his opinion was that nothing up to the present equalled a stereoscopic radiogram after the passage of an opaque catheter. One seldom saw shadows behind the kidney, and he did not know of any calculus material which could form in that site. Most of the shadows seen were in front of the kidney, and a stereoscopic radiogram would settle its position accurately. A pyelogram did not give the same information, because if the stone was small and was lying more or less loose in the pelvis, the opaque medium would immediately cover it and it might not be seen at all. The shadow lying in front of the kidney, if not a very dense one, would also disappear in a pyelogram. Therefore he relied on an opaque bougie and a stereoscopic radiogram.
Mr. CLIFFORD MORSON said that with the advance of radiology and pyelography there was a danger of forgetting that there was another picture besides the radiological, namely, the clinical. It was essential for urologists to bear in mind that, in the long run, accurate diagnosis was dependent upon clinical skill.
Mr. H. P. WINSBURY WHITE said that in the majority of cases of hydronephrosis, if the kidney outline was shown on the negative, it appeared as an enlarged tumour, and probably as a lobulated one, but he had in mind two cases in which not only was the kidney not enlarged, but it was even a little smaller than the normal size and was not lobulated. He was sure it would not be possible to diagnose those cases as being in any way pathological by means of a plain radiogram. Both were in women who gave a long history of right-sided pain-one for 12 years, the other for 14 years-and he made his diagnosis by pyelogram. In each instance, on removing the kidney, he found that the ureter had become obstructed by a blood-vessel, and this, added to the original cause, resulted in a considerable degree of atrophy, without thinning the renal substance in the usual way. Those two cases had been very instructive, and helped him to remember that renal enlargement in a hydronephrosis was not always to be expected.
Mr. JOCELYN SWAN said he admitted that tuberculosis of the kidney might occasionally be diagnosed from the appearance of small and indefinite shadows in a skiagram but he could not conceive of these being early cases of the disease, or cases which would not-already have given rise to other clinical symptoms and attracted the attention of the surgeon to the disease before a small doubtful shadow appeared on the skiagram. Necessarily tuberculous disease of the kidney must be of some standing to give rise to areas of opacity on a film. This fact served also to amplify Mr. Clifford Morson's remark that the urologist's diagnosis should be arrived at much more by his clinical acumen than from such a link in the chain as the radiological examination, which should really only serve as a confirmatory procedure. Like Mr. Cyril Nitch, he (Mr. Swan) had found the greatest value from stereoscopic X-rays in these cases, and he would like to make a plea for a greater and closer co-operation between the surgeon and the radiologist.
There was another point worthy of discussion; Dr. Gilbert Scott maintained that any shadow which moved equally with the kidney during inspiration and expiration must necessarily be of renal origin, and this he (the speaker) denied. He could recall several cases in which a definite shadow in the renal area moved up and down equally with the kidney in its respiratory excursions; one of these was reported upon by the late Dr. Knox as probably a hypernephroma. Dr. Knox's view was perhaps justified because the patient gave a history of having had one attack of hematuria, and on routine examination he (Mr. Swan) had obtained a perfectly normal pyelogram. In this case the tumour was found to be a carcinoma of the splenic flexure of the colon which was adherent to the kidney. In another case an ill-defined shadow which moved equally with the kidney, proved to be a mass of softening, caseous, tuberculous glands. Therefore one could not place absolute reliance on the rule laid down by Dr. Scott with regard to a shadow synchronizing with the movements of the kidney. Such cases might be exceptional, but if the diagnosis had rested upon radiological findings, useless operations might have been carried out, whereas further urological examination would have shown the true nature of the lesion.
The PRESIDENT said that one of the most important points was that raised by Dr. Roth, concerning stereoscopic X-ray pictures. These were important not only in the case of the kidney, but also, and probably even more so, in connection with the elucidation of some pelvic shadows. In nine out of ten cases when there was a doubtful shadow in the pelvis in the line of the ureter, one could settle the question with a stereoscopic plate without employing a ureteric catheter at all, simply by noting the plane in which the shadow lay.
Another point raised by Dr. Roth was that of lateral skiagrams in doubtful kidney cases. Lateral skiagrams were most valuable, as they might show at'once if the body casting the shadow was outside the line of the kidney, in which case no further investigation would be needed.
There was also the question of small shadows being seen in cases of early tuberculosis of the kidney. He did not know how these kidneys showing such slight shadows came to be radiographed at all, because the diagnosis of early tuberculosis of the kidney was not made from kidney symptoms; it was made by the cystoscope, and confirnmed bacteriologically.
The importance of the renal outline during inspiration and expiration was a matter on which urologists had been insisting for a number of years. He believed it was first pointed out by Hurry Fenwick and Coldwell when the International Urological Association met in London in 1911.
The question of the radiologist as a photographer had been raised. He, the President, was not certain how far one wanted to take the opinion of the radiologist entirely. Personally, he always saw the radiographic plates when they were ready, and discussed them with the radiologist. The urologist had been trained in reading and interpreting skiagrams of the kidney and the urinary tract, and probably his experience was as large as that of the radiologist. One did not, however, wish to eliminate the radiologist, but rather to work in cooperation with him. The same could be said with regard to the pathologist. One wanted the facts, not these people's interpretations of the facts, for they were often wrong, as they had not the clinical aspect and records to help them, whereas the urologist had all these fixed in his mind.
Dr. GILBERT SCOTT, in reply, said that in cases in which the kidney was fixed, renal localization was still of value, as shadows outside the kidney would mnove off the fixed kidney and those within the kidney would remain stationary. He did not suggest that this method of renal localization should replace pyelography, either ascending or descending, but by practical experience he had found it an extremely useful everyday method, and of the greatest diagnostic value in the detection of early renal tuberculosis.
He had found stereoscopic methods of little value except in the examination of the ureters with an opague bougie in situ.
He did not wish to imply that this localization method was infallible, as the final diagnosis could often only be made after some accessory methed of examination had been employed.
He agreed with the President that cooperation between the radiologist and urologist was of great importance. Surgeons should make a point of notifying radiologists when an error had been made, as one learned by mistakes if these were traced to their origin.
